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DETAILED ACTION 
Request for Continued Examination 

1 . The request filed on July, 8, 201 0 for a Continued Examination (RCE) is 
accepted and a continued prosecution application has been established. An action on 
the RCE follows. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takahashi U.S. 2001/0022870 in view of Sato JP 2-278007. 

Re elm 1, Takahashi discloses a dynamic bearing device comprising a fixed-side 
member (2, Fig. 5), a rotational-side member (1), a thrust bearing surface (1a) formed 
on one of the fixed-side member and the rotational-side member, the thrust bearing 
surface including a dynamic pressure generating groove area having a plurality of 
dynamic pressure generating grooves (11) being arranged thereon, a depth of each 
groove in the plurality of dynamic pressure generating grooves being constant, a thrust 
receiving surface (2a) provided on the other one of the fixed-side member and the 
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rotational-side member so as to be opposed to the thrust bearing surface in an axial 
direction, a thrust bearing gap (3) formed between the thrust bearing surface and the 
thrust receiving surface, the thrust bearing gap for generating a pressure by a dynamic 
pressure by a dynamic pressure effect of a fluid during rotation of the rotational-side 
member so as to support a rotary member in an axial direction in a non-contact manner 
by the pressure, a reduce portion (inclined surface of 1a) having an axial width 
decreasing in a radially outward direction is disposed in the thrust bearing gap, the 
reduced portion being formed by an inclined plane disposed at the thrust bearing 
surface, the plurality of dynamic pressure generating grooves is disposed on the 
inclined plane, a pumping power of the dynamic pressure grooves is maximized in a 
radially outermost portion of the reduced portion, and the thrust bearing gap has a 
uniform portion (section of 1 between the innermost groove and 1 P) with a constant 
width formed on an inner diameter side of the reduced portion. 

Takahashi does not disclose that each pressure generating groove of the 
dynamic pressure generating grooves has a spiral shape, an outer-diameter end and a 
groove width, and for each dynamic pressure generating groove of the dynamic 
pressure generating grooves, the groove width increases as the dynamic pressure 
generating groove extends radially outwardly toward an outer periphery of the thrust 
bearing surface such that a largest dimension of the groove width is disposed at the 
outer-diameter end. 

Sato teaches that each of the dynamic pressure generating grooves (6, Fig. 2) 
has a spiral shape, an outer-diameter end and a groove width, and the groove width 
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increases as the dynamic pressure generating groove extends radially outwardly toward 
an outer periphery of the thrust bearing surface such that a largest dimension of the 
groove width is disposed at the outer-diameter end. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to substitute the herring bone shape of Takahashi with the spiral shape of 
Sato to achieve the predictable result of providing a thrust pressure to compensate for 
thrust loading since both Takahashi and Sato teach thrust plates with non-planar thrust 
faces. 

Re elm 6, Takahashi does not disclose that a ratio is set such that h/r < 0.01 
where a length of the inclined plane in a radial direction is r and a height of the inclined 
plane is h. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teachings of Takahashi and provide a ratio is set such that h/r < 
0.01 where a length of the inclined plane in a radial direction is r and a height of the 
inclined plane is h, since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involve only 
routine skill in the art. In re Aller, 1 05 USPQ 223. 

5. Claims 3, 7, 10, 14 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanaka JP 7-332353 in view of Nakagawa U.S. 2002/0172438 
and Ouchi JP 10-269691. 

Re elm 3, Tanaka discloses a dynamic bearing device comprising a shaft 
member (30A, Fig. 2) having a shaft portion, a longitudinal axis and a flange portion 
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(10), the flange portion having an end face (36A) and an outer peripheral surface (35A), 
a thrust bearing portion (9) having an end face and for generating a pressure by a 
dynamic pressure effect of a fluid in a thrust bearing gap (between 9 and 10) between 
the end face of the flange portion and the end face of the thrust bearing portion, the end 
face of the thrust bearing portion being opposed to the end face of the flange portion so 
as to support the shaft member in an axial direction in a non-contact manner by the 
pressure, the end face of the flange portion faces the thrust bearing gap and is formed 
of a resin (cross-hatching of Fig. 2), the shaft member includes an outer shaft portion 
(33A) forming an outer peripheral face of the shaft portion and an inner shaft portion 
disposed on an inner periphery of the outer shaft portion, the shaft portion being 
configured such that when the shaft portion is disposed in a bearing sleeve (2), the 
outer peripheral face of the shaft portion faces a radial bearing gap (4 and 5) between 
the shaft portion and the bearing sleeve and the outer peripheral surface of the flange 
portion is disposed radially farther from the longitudinal axis of the shaft member than 
the outer peripheral face of the shaft portion. 

Tanaka does indeed disclose a shaft portion (33A) and flange (10) which are 
integrally formed of a resin as well as another shaft portion (30A) which is formed of 
metal and an axial thickness of the resin of the shaft portion (33A) being thicker than the 
flange portion on an outer diameter side of the flange portion, however, Tanaka does 
not disclose that the outer shaft portion is formed of a metal, the inner shaft portion and 
the flange portion are integrally formed of a resin, and an axial thickness of the resin of 
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the inner shaft portion being thicker than the flange portion on an outer diameter side of 
the flange portion. 

Nakagawa teaches a bearing shaft (51, Fig. 1) with a thrust member (62) wherein 
the outer shaft portion (51) is formed of metal ([0051]) and the inner shaft portion (62) 
and the flange portion (L-shaped protrusions at sides of 62) are integrally formed of a 
resin ([0058]) and an axial thickness of the resin of the inner shaft portion (center of 62) 
is thicker than the flange portion on an outer diameter side of the flange portion (edges 
of 62). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teachings of Tanaka and provide that the outer shaft portion is 
formed of a metal, the inner shaft portion and the flange portion are integrally formed of 
a resin, and an axial thickness of the resin of the inner shaft portion being thicker than 
the flange portion on an outer diameter side of the flange portion for the purpose of 
providing a light shaft which reduces the load to be applied to the thrust bearing 
([0053]). 

Tanaka further does not disclose that at least part of the end face of the flange 
portion facing the thrust bearing gap is formed as an inclined plane, the inclined plane 
being inclined so as to approach the opposed end face of the thrust bearing portion in a 
radially outward direction. 

Ouchi teaches a hydrodynamic bearing device having at least part of the end 
face (1 1 5, Fig. 1 ) of the flange portion facing the thrust bearing gap (between 1 1 6 and 
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1 15) is formed as an inclined plane, the inclined plane being inclined so as to approach 
the opposed end face of the thrust bearing portion in a radially outward direction. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teachings of Tanaka and provide that at least part of the end 
face of the flange portion facing the thrust bearing gap is formed as an inclined plane, 
the inclined plane being inclined so as to approach the opposed end face of the thrust 
bearing portion in a radially outward direction for the purpose of compressing the fluid 
the most at the outermost circumference of the flange to provide improved thrust load 
support (abstract). 

Re elm 7, Tanaka does not disclose that a ratio is set such that h/r < 0.01 where 
a length of the inclined plane in a radial direction is r and a height of the inclined plane is 
h. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teachings of Tanaka and provide a ratio is set such that h/r < 
0.01 where a length of the inclined plane in a radial direction is r and a height of the 
inclined plane is h, since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involve only 
routine skill in the art. In re Aller, 1 05 USPQ 223. 

Re elm 10 and 14, Tanaka further discloses that a rotor magnet (27, Fig. 4) is 
attached to the rotational-side member and a stator coil (28) is attached to the fixed-side 
member. 
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Re elm 15, Tanaka further discloses that the inner shaft (30A) extends along 
substantially the entire length of the outer shaft member (34A). 

6. Claims 8 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takahashi U.S. 2001/0022870 in view of Sato JP 2-278007 as applied to 
claims 1 and 6 above, and further in view of Liu U.S. 6,020,644. 

Tanaka in view of Sato discloses all the claimed subject matter as described 

above. 

Re elms 8 and 13, Takahashi in view of Sato does not disclose a motor having 
the dynamic bearing device, a rotor magnet attached to the rotational-side member, and 
a stator coil attached to the fixed-side member. 

Liu teaches using a dynamic bearing device (Fig. 1) in a motor having a rotor 
magnet (18) attached to the rotational-side member (27) and a stator coil (14) attached 
to the fixed-side member. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the teachings of Tanaka and provide a motor having the dynamic 
bearing device, a rotor magnet attached to the rotational-side member, and a stator coil 
attached to the fixed-side member for the purpose of preventing negative-pressure 
suction from occurring in a motor ([0006], Takahashi). 

Response to Arguments 

7. Applicant's arguments with respect to claims 1 , 3, 6-8, 1 0 and 1 3-1 5 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALAN B. WAITS whose telephone number is (571)270- 
3664. The examiner can normally be reached on Monday through Friday 7:30 am to 5 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on 571-272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Alan B Waits/ 
Examiner, Art Unit 3656 

/Thomas R. Hannon/ 

Primary Examiner, Art Unit 3656 



